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THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 
Drawings 

1 . The drawings are objected to because the surface referred to by reference number 
22 in figure 2 is not shown to be a convex surface as discussed in the claims and in the 
specification. Corrected drawing sheets are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, the 
remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 
37 CFR 1 .84(c)) so as not to obstruct any portion of the drawing figures. If the changes 
are not accepted by the examiner, the applicant will be notified and informed of any 
required corrective action in the next Office action. The objection to the drawings will 
not be held in abeyance. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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3. Claims 2, 14, 15, 26, and 31 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

4. Claims 2 and 26 recite the limitation "the point of incidence" in lines 4-6. There 
is insufficient antecedent basis for this limitation in the claim. 

5. Claims 14 and 3 1 recite the limitation "the surface" in line 4. There is insufficient 
antecedent basis for this limitation in the claim. This limitation is not clear because it is 
not clear whether it is referring to the convex reflective surface, the concave reflective 
surface, both reflective surfaces, or an entirely different surface of the body. 

6. Claim 15 recites the limitation "the intensity" in lines 3 and 4. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole wouid have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1, 2, 6-8, 10-17, 19, 20, 22, 23, 25, 26, 28-34, and 38 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Black (PN 5,479,543) and in further view of 
Fuse etal(PN 5,889,626). 

9. With regard to claims 1 and 25, Black teaches a light guiding apparatus, 
specifically an optical fiber terminator, (see figure 1 A of Black) with an input interface 
(36) for admitting a light beam (38) from an optical fiber (20) and with an output face for 
out-coupling the light (see column 2, lines 26-31 of Black). The terminal body (34) as 
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taught by Black can be assumed to be of a uniform index because the terminal body is 
molded from the same piece of material. Black does not teach a concave reflective 
surface in the body that is opposite the input interface wherein the surface receives a light 
beam and reflects the light beam along a near-normal surface. Black also does not teach 
a convex toroidal reflective surface that receives the reflected light beam from the 
concave reflective surface and that reflects the light beam in an off-normal direction. 
Fuse teaches a laser focusing device (see figure 1 of Fuse) with the configuration of a 
concave reflective surface (1) and a convex reflective surface (2) (see column 3, lines 41- 
43 of Fuse). The concave reflective surface (1) receives a light beam (L A ) from the input 
interface (4) of the device. The light beam (L A ) is reflected in a near-normal direction. 
The convex reflective surface (2) can be a toroidal reflective surface (see column 2, line 
62 through column 3, line 5 of Fuse) and it receives the reflected light beam (L A ) from 
the concave reflective surface (1). The convex toroidal reflective surface (2) reflects the 
light beam (L A ) in an off-normal direction towards the output interface (5). It would have 
been obvious to one of ordinary skill in the art at the time of invention to use the 
configuration of a concave reflective surface and a convex toroidal reflective surface as 
taught by Fuse with the optical fiber terminator of Black for the purpose of sufficiently 
and stably condensing and focusing a beam (see column 2, lines 41-48 of Fuse). 
1 0. With regard to claims 2 and 26, Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 1 and 25. Fuse teaches that the azimuth angle between the near- 
normal direction and the off-normal direction is an acute angle as shown in figure 1 of 
Fuse. An acute angle, by definition, is less than 90 degress. 
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1 1 . With regard to claims 6 and 28, Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 1 and 25. Black teaches that the input interface is a surface face (36) 
while Fuse teaches in figure 1 that the input interface (4) is located adjacent the convex 
toroidal reflective surface (2). 

12. With regard to claims 7 and 29, Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 1 and 25. Fuse also teaches that the concave reflective surface is a 
concave toroidal reflective surface (see column 2, line 62 through column 3, line 5 of 
Fuse). 

13. With regard to claim 8, Black in further view of Fuse teaches an optical fiber 
terminator as discussed above in reference to claim 7. Fuse teaches that the concave and 
convex toroidal reflective surfaces can be adjusted to cancel optical path differences and 
to minimize wavefront aberration of the beam (see claim 1 of Fuse). 

14. With regard to claim 10, Black in further view of Fuse teaches an optical fiber 
terminator as discussed above in reference to claim 8. Fuse teaches that the convex and 
concave toroidal reflective surfaces are dimensioned to focus the light beam (see figure 1 
of Fuse). 

1 5 . With regard to claims 1 1 and 30, Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 1 and 25. Black also teaches that the terminal body is made of a 
molding material (see column 3, lines 48-56 of Black). It would have been obvious to 
one of ordinary skill in the art for the terminal body to have the same coefficient of 
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thermal expansion because the entire terminal body is made of the same material, which 
will have the same chemical properties and composition. 

1 6. With regard to claim 12, Black in further view of Fuse teaches an optical fiber 
terminator as discussed above in reference to claims 11. Black teaches that the molding 
material could be plastic (see column 3, lines 48-56 of Black). It is well known to those 
of ordinary skill in the art that many types of plastics are organic polymers such as 
polyurethane. 

17. With regard to claim 13, Black in further view of Fuse teaches an optical fiber 
terminator as discussed above in reference to claims 11. Black teaches that the molding 
material could be glass (see column 3, lines 48-56 of Black). 

18. With regard to claims 14 and 3L Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 1 and 25. Black teaches that the concave and convex reflective 
surfaces are coated with a reflective material (see column 2, lines 31-36 of Black). For 
purposes of this rejection, it will be assumed that the limitation "the surface" in line 4 of 
claims 14 and 31 as discussed above in the 35 U.S.C. 1 12 2 nd paragraph rejection means 
any surface of the body including the concave and convex reflective surfaces. 

19. With regard to claim 15, Black in further view of Fuse teaches an optical fiber 
terminator as discussed above in reference to claim 14. Black teaches the use of an 
optical detector (see reference numbers 3 8 ',46, and 48 of figure 3) for monitoring the 
frequency of the light beam and to monitor "other parameters" (see column 5, lines 23-28 
of Black) which could include intensity. 
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20. With regard to claim 16, Black in further view of Fuse teaches an optical fiber 
terminator as discussed above in reference to claim 15. Black teaches in figure 3 that the 
optical detector is placed at the concave surface of the body. 

2 1 . With regard to claims 17 and 32, Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 1 and 25. Black also teaches that there is a light conditioning 
element, specifically a grating, on a surface of the body for conditioning the light beam 
(see column 7, lines 45-58 of Black). 

22. With regard to claim 19 , Black in further view of Fuse teaches an optical fiber 
terminator as discussed above in reference to claim 17. Black teaches the use of a light 
conditioning element, specifically a grating, in column 7, lines 45-48 of Black. 

23. With regard to claims 20 and 33, Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 1 and 25. Black also teaches that there is a light conditioning 
element, specifically a grating, on a surface of the body for conditioning the light beam 
(see column 7, lines 45-58 of Black). 

24. With regard to claim 22, Black in further view of Fuse teaches an optical fiber 
terminator as discussed above in reference to claim 20. Black teaches the use of a light 
conditioning element, specifically a grating, in column 7, lines 45-48 of Black. 

25. With regard to claims 23 and 34, Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 1 and 25. Black teaches a "planar input face" (column 4, lines 1-3 of 
Black) for in-coupling a light beam. 
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26. With regard to claim 38, Black teaches the method for guiding a light beam 
through use of an optical fiber terminator (see figure 1A of Black) with an input interface 
(36) for admitting a light beam (38) from an optical fiber (20) and an output face for out- 
coupling the light (see column 2, lines 26-31 of Black). The terminal body (34) as taught 
by Black can be assumed to be of a uniform index because the terminal body is molded 
from the same piece of material. Black does not teach a concave reflective surface in the 
body that is opposite the input interface wherein the surface receives a light beam and 
reflects the light beam along a near-normal surface. Black also does not teach a convex 
toroidal reflective surface that receives the reflected light beam from the concave 
reflective surface and that reflects the light beam in an off-normal direction. Fuse teaches 
a method for focusing a beam through use of a laser focusing device (see figure 1 of 
Fuse) with the configuration of a concave reflective surface (1) and a convex reflective 
surface (2) (see column 3, lines 41-43 of Fuse). The concave reflective surface (1) j 
receives a light beam (L A ) from the input interface (4) of the device. The light beam (L A ) 

i 

is reflected in a near-normal direction. The convex reflective surface (2) can be a toroidal 
reflective surface (see column 2, line 62 through column 3, line 5 of Fuse) and it receives 
the reflected light beam (L A ) from the concave reflective surface (1). The convex 
toroidal reflective surface (2) reflects the light beam (L A ) in an off-normal direction 
towards the output interface (5). It would have been obvious to one of ordinary skill in 
the art at the time of invention to use the configuration of a concave reflective surface and 
a convex toroidal reflective surface as taught by Fuse with the optical fiber terminator of 
Black for the purpose of sufficiently and stably condensing and focusing a beam (see 
column 2, lines 41-48 of Fuse). 
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27. Claims 3, 4, 5, 27, and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Black (PN 5,479,543) in view of Fuse et al (PN 5,889,626) as applied 
to claims 1 and 25 above, and further in view of Kuffer (3,961,179). 

28. With regard to claims 3 and 27, Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 1 and 25. Neither Black nor Fuse teach teaches the use of folding 
mirrors to direct or guide a light beam. Kuffer teaches an optical system that uses "a 
beam director means" (see column 2, lines 4-15 of Kuffer) which is the equivalent of the 
folding mirror disclosed by the applicant in the specification and drawings. It would 
have been obvious to one of ordinary skill in the art at the time of invention to use the 
folding mirror of Kuffer in the optical fiber terminator taught by Black in view of Fuse 
for the purpose of "beam placement" (see column 2, lines 1-15 of Kuffer). 

29. With regard to claims 4 and 5, Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claim 3. Kuffer teaches the use of folding mirrors as also discussed above in 
reference to claim 3. Black teaches the use of a light-conditioning element, specifically a 
reflective coating, on the light guiding tip (see column 4, lines 13-22 of Black). Black 
does not teach that the reflective coating could be used the folding mirrors, as taught by 
Kuffer. It would have been obvious to one of ordinary skill in the art to use the reflective 
coating taught by Black on the folding mirrors taught by Kuffer in the optical fiber 
terminator taught by Black in view of Fuse, for the purpose of utilizing the folding 
mirrors to "reflect a wide range of light wavelengths" (see column 4, lines 16-20 of 
Black). 
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30. With regard to claim 37. Black in further view of Fuse teaches a light guiding 
apparatus, specifically an optical fiber terminator, as discussed above in reference to 
claim 25. Neither Black nor Fuse teach that the apparatus could be used in a telescopy 
system. Kuffer teaches a telescopy system with a primary concave reflective surface that 
could be toroidal and with a secondary convex reflective surface that could be toroidal 
(see column 2, line 40 through column 3, line 5 of Kuffer). The telescopy system as 
taught by Kuffer uses a servo motor to control the direction of optical elements (see 
column 3, lines 6-16 of Kuffer). It would have been obvious to one of ordinary skill in 
the art at the time of invention to use the telescopy system of Kuffer with the light 
guiding apparatus taught by Black in further view of Fuse for the purpose of "eliminating 
the need for moving optical elements" and therefore resulting in a system that is "simple 
in construction" and is "inexpensive" (see column 2, lines 4-21 of Black). 

3 1 . Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Black (PN 
5,479,543) in view of Fuse et al (PN 5,889,626) as applied to claim 8 above, and further 
in view of Werkheiser et al (PN 6,625,376), 

32. With regard to claim 9, Black in further view of Fuse teaches an optical fiber 
terminator as discussed above in reference to claim 8. Neither Black nor Fuse teach that 
the convex and concave toroidal reflective surfaces are dimensioned to collimate the light 
beam. Werkheiser teaches an optical fiber cable terminator with a system of reflectors 
set to collimate a light beam (see the abstract of Werkheiser). It would have been 
obvious to one of ordinary skill in the art at the time of invention to use the optical fiber 
terminator as taught by Black in view of Fuse to collimate the light beam as taught by 
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Werkheiser for the purpose of creating an optical system that is "relatively less expensive 
than prior beam-expanding termini" (see column 9, lines 41-67 of Werkheiser). 

33. Claims 18 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Black (PN 5,479,543) in view of Fuse et al. (PN 5,889,626) as applied to claims 17 and 
20 above, and further in view of Kapany et al (PN 4,993,796). 

34. With regard to claims 18 and 2L Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 17 and 20. Black teaches the use of a light conditioning element, 
specifically a coating, on the light guiding tip. Neither Black nor Fuse teach that the 
coating is either a wavelength filtering coating, an anti-reflective coating, or a 
polarization-altering coating. Kapany teaches a fiber optic communication module 
containing a surface with a "a multilayer dielectric coating that reflects most of the light 
incident on it from within a transparent body, but that transmits a small fraction" of the 
light (see column 6, lines 9-20 of Kapany). This is an example of an anti-reflective 
coating because some of the light is being transmitted instead of being reflective. It 
would have been obvious to one of reasonable skill in the art to use the anti-reflective 
coating on a surface as taught by Kapany on the surface of an optical fiber terminator as 
taught by Black in further view of Fuse for the purpose of "selectively transmitting and 
reflecting optical signals" from a source (see column 4, lines 43-66 of Kapany). 

35. Claims 24 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Black (PN 5,479,543) in view of Fuse et al. (PN 5,889,626) as applied to claims 1 and 
25 above, and further in view of Keith (PN 4,986,762). 
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36. With regard to claims 24 and 35, Black in further view of Fuse teaches a light 
guiding apparatus, specifically an optical fiber terminator, as discussed above in 
reference to claims 1 and 25. Neither Black nor Fuse teach that the optical fiber 
terminator could be used in a monolithic fiber array. Keith teaches that a monolithic fiber 
array made up of several optical fiber terminators (see figures 1 and 2 of Keith). It would 
have been obvious to one of ordinary skill in the art at the time of invention to use the 
optical fiber terminator taught by Black in view of Fuse in the monolithic fiber terminator 
array of Keith for the purpose of providing an array of terminators wherein the 
terminators "are in a side-by-side relationship to fit in a compact panel ... in such a 
manner as to afford ready access to the individual connectors for attachment" of optical 
fibers or other lines. 

37. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Black 
(PN 5,479,543) in view of Fuse et ah (PN 5,889,626) as applied to claim 25 above, and 
further in view of Medved et al (PN 6,366, 723). 

38. With regard to claim 36, Black in further view of Fuse teaches a light guiding 
apparatus, specifically an optical fiber terminator, as discussed above in reference to 
claim 25. Neither Black nor Fuse teach that the optical fiber terminator could be used in 
a free-space communication system. Medved teaches a free-space communication 
system that used with a waveguide that is "terminated by an FC/APC" at the 
waveguide/air interface (see abstract of Medved). It would be obvious to one of 
reasonable skill in the art at the time of invention to use the optical fiber terminator taught 
by Black in further view of Fuse in the free-space communication system taught by 
Medved for the purpose of terminating an optical waveguide and for guiding the light 
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from the waveguide of an optical communication system in a manner that "eliminates the 
need for moving optical elements, [and that] ensures quick, easy, and precise beam 
alignment" (see column 2, lines 1-8 of Black). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek L Dupuis whose telephone number is (571) 272- 
3101. The examiner can normally be reached on Monday - Friday 8:30am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on (571) 272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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